Theories I [1] and II [2] on rotational motions of prolate molecules in solvents of different viscosities were verified for a series of luminescent compounds, the transition moments of which lie along their longer axes. Better agreement between the experimental and theoretical results was found with theory I. Effective volumes and moments of inertia were determined for the molecules studied.
Theories I [1] and II [2] on rotational motions of prolate molecules in solvents of different viscosities were verified for a series of luminescent compounds, the transition moments of which lie along their longer axes. Better agreement between the experimental and theoretical results was found with theory I. Effective volumes and moments of inertia were determined for the molecules studied.
We have recently detected an essential effect of the moment of inertia of a prolate luminescent molecule, the transition moment of which lies along its longer axis, on the behaviour of the fluorescence anisotropy (FA) r as a function of the viscosity rj of a solvent [1] . Basing on the generalized equation of rotational diffusion, theory [1] enables simultaneous determinations of the effective volume (V) and the effective moment of inertia (I) of the luminescent molecule.
The same effect has been treated theoretically by Sarshevskii et al. [2] . The aim of the present paper is to compare these theories with measurements carried out within the last three years. (1)
(2), (3), (4) Equation (1) is a special case of an equation derived in another way [3, 4] . For Ax 1 the Perrin equation [5] is obtained.
The theory of Sarshevskii et al.
[2], using the same variables, yields the more complex expression
w r here with \ Ax(\ x) = a the following expressions are valid:
[a]fc=o = 1,
Numerical calculations were carried out on an R-32 digital computer.
We have compared our experimental results [3, 4, 6, 7] with expressions (1) and (5), and determined ro and V for high viscosities (from the Perrin equation) and the magnitude of A for the whole viscosity range. The results thus obtained for a series of luminescent compounds (4-amino-4'-nitrostilbene (ANS), 4-dimethylamino-4'-nitrostilbene 0340-4811 / 82 / 0700-0716 3 01.30/0. -Please order a reprint rather than making your own copy. (DNS), 2,2'-p-phenylenebis(5-phenyloxazole) (PO-POP), 2,2'-p-phenylenebis(4-methyl-5-phenyloxazole) (2MPOPOP), diphenylenestilbene (DPS), pbis[2-(5-a-naphthyloxazolyl)]-benzene (a-NOPON), p-terphenyl (pTP), 2,5-bis[5-tert-butylbenzoxazolyl-(2)]-thiophen (BBOT)), are listed in Table 1 . Figure 1 shows a comparison of some of the experimental data with the theoretical curves obtained from (1) and (5) . Better agreement between experiment and (1) is apparent. The values of the effective moments of inertia determined from (1) and (5) differ by less than an order of magnitude. Formula (3) includes I and r of the molecule under investigation. In order that I might be determined, T should be constant in the whole viscosity range (i.e. in different solvents). For the majority of the luminescent compounds investigated, this condition has been fulfilled [3, 4, 6, 7] .
This work was carried out under Problem MR.1.5.
